Characterization of a cytochrome P450 from the acidothermophilic archaea Sulfolobus solfataricus.
We report the cloning, expression, purification, and molecular characterization of a cytochrome P450 (CYP119) from the thermophilic archaea Sulfolobus solfataricus. This protein displays an absorption spectra in the reduced, oxidized, and carbonyl adduct analogous to those of other P450 enzymes. We demonstrate that P450 (CYP119) exhibits remarkable thermo- and pressure stability, with a melting temperature 40 degrees higher than that of the extensively studied cytochrome P450cam (CYP101) and an optical spectra completely resistant to the formation of the inactive P420 by hydrostatic pressure up to 2 kbar. CO flash photolysis experiments, as well as construction of a CYP119 homology model, suggest an open active site with greater solvent access than P450 (CYP101) and similar to that of P450 (CYP102). This communication represents the first molecular characterization of an extremophilic cytochrome P450.